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Abstract  
We can only assume how many types of seating specifics and positions exist, 
approximately as much as the number of different people. The chair as an object is available 
to all exists in various forms that are transformed depending on the material, it can be simple 
in its concept or with a different meaning, and this depends primarily on its purpose and 
which is the target group of users and the duration of use. 
The base form consists of a horizontal surface at a standard distance from the floor 
intended to support the body while sitting, the vertical surface is set to support the back. 
Besides the basic elements, the chair consists of many more elements. The psychological 
connection with the user, which is stronger than with any other furniture, can be a symbol of 
status and belief. But when sitting, it enters a strict category of workplace, before the 
functional factors determine it. Factors of consideration are the specific seating positions in 
the synth orchestra and the problems that arise in a long-term sitting-room. 
Musculoskeletal disorders related to musical performance are a problem for 
professional musicians. Given the numerous consequences that musicians have in using 
musical instruments, these consequences can be considered a threat to their professional 
activity. 
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The furniture has the main function of the synthian orchestra, of special importance is 
the chair. 
It has been established that man spends most of his life in a sitting position. This is 
largely due to the contemporary way of life of society and the ever-growing development of 
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new technologies. The ways of sitting that different types of chairs and appropriate 
application are of the utmost importance, which relate and directly reflect on the health of 
people. 
An important factor in studying the modern development of work tables is 
familiarization with ergonomic factors and comfort in sitting. 
The research on the profile and the functional dimensions of the seating furniture is 
the basis for a proper understanding of their shape, design and modern development. 
The attempt to raise the quality of work in the working environment, where most of 
its time is spent, is the main driver introducing the development of this type of furniture. It 
should be emphasized that generally the design of desktops products is mainly associated 
with solving problems related to the search for comfort. 
The chair as an object is available to everyone, exists in various forms. The base form 
consists of a horizontal surface at a standard distance from the floor intended to support the 
body while sitting, the vertical surface is set to support the back. Besides the basic elements, 
the chair consists of many more elements. The psychological connection with the user, which 
is stronger than with any other furniture, can be a symbol of status and belief. 
The authors Fiell & Fiell write that the success of a chair is measured by how the 
designer made a synthesis of aesthetics and function while damping certain needs. Designer 
George Nelson argues that the shape of the chair consists of three factors: function, aesthetics 
and material. 
In order to make an overview of this type of seating, one should first be divided into 
categories of specific job positions depending on the instrument and its intuition. They play a 
central role in man's everyday life and for this reason they appear as natural reflection, giving 
a clear idea of aesthetic taste, status in society and emotional behavior of users. 
Ergonomics 
Research and data from ecomonomy, designed as norms and standards, help optimize 
the use of humans and the use of a particular environment. When considering the 
anthropometric dimensions of the human body, the method of persantil (P) 5 and (P) 95 is 
applied. In economically developed countries there are specific surveys for working in a 
sitting position and with limited movement in the working position that enters the issues of 
ergodysyne. In his morphology and psychophysics, man is created in motion. Statistics show 
that up to retirement, a man sitting in a sitting position spends 80,000 hours in his sitting 
position. This causes damage to the spine, muscles, joints. Circulation of blood and lymphatic 
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fluid is impaired. From 70 to 80% of workers suffer from spinal diseases, and 30% of sick 
days are for the same reason. These data set high standards in seated ergonomic studies. All 
options that allow a diversified work flow, the transition to a sitting / standing position is 
preferred by the initial design stage. Another direction for improving the working position is 
made with furniture improvements, which provide the opportunity to increase comfort by 
selecting materials and changing positions on their surfaces. 
It is clear that the most serious requirements regarding ergonomic norms are those that 
apply to the working environment. The latter is under strong pressure from innovative 
technologies and that new electronic devices work with increasingly rational dimensions and 
ease of use. 
Sitting positions and its specifications among orchestra musicians  
Due to the high physical and psychological demand for work, musicians have a high 
risk of developing a variety of health problems. This study aims to produce indications for 
musicians for the right music chair choice by analyzing the chair concepts. Based on the 
observed results it’s another objective of this paper to reduce or to prevent the physical 
disorders through analysis of the sitting behavior and the upper body posture during the 
musicians’ specific play position.  
For continuous performance, the musicians need to acquire the right ergonomic 
movements and postures, the musician needs to apply minimum of physical effort to sustain 
the necessary body movement (Klein-Vogelbach, 2000).   
A group of musicians that are in the focus of this paper are the string instrument 
musicians like the violinists and violists who often suffer from conditions in the body. The 
most critical points are the jaw, back, neck, shoulder and hands, which can be either nerve 
related or muscular disorders Remaining seated for a long time or the weight of the 
instrument is a result of inappropriate postures and stress on the body (Zaza, 1997). In order 
to conduct ergonomic analysis, the position between the musician and the instrument should 
be studied. Studies of the postural alignments are essential for gaining the right results for 
neck and hand positions (Foxman, 2006).    
Musicians are seated during the entire performance period, looking for the best body 
position, seeking balance in order to obtain precision of movements in the instrumental 
execution.  
Methods of research 
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For the purpose of this study and obtaining more information regarding the problems 
that string instrument musicians face we used articles, theses, different surveys in English and 
Spanish. Materials and bibliography in relevant books, magazines were also utilized. Studies 
that mentioned string instrumentalists, violinists and violists and professional musicians were 
included in the analysis. We created a short description of the chosen studies:  
Study by Type of musicians 
Methods used to 
analyze 
Results 
Costa C 
(2003) 
6 male violists, aged 
between 22 and 47 years. 
There were semi-
structured individual’s 
interviews, an 
ergonomic work 
analysis and a printed 
questionnaire. 
5 of the 6 
subjects felt pain 
related to playing. 
Diagnoses: 
tendinitis, postural 
problem, 
psychosomatic 
problem and 
Repetitive Strain 
Injury (RSI). 
Treatment: 
physiotherapy (4 
cases) and 
acupuncture (2 
cases). The 
organization of the 
work allows them 
only a slight 
maneuvering margin 
to minimize the 
occurrence of pain. 
Zaza 
C, Farewell 
V. (1997) 
281 professional classical 
musicians and students from 
the Ontario Music 
University 
Questionnaires and 
hypermobility measures 
were applied. 
String 
musicians are 4x 
more likely to 
develop lesions 
related to playing 
music. Women were 
affected more. 
Hagb
erg M, 
Thiringer G, 
Brandstrom 
L. (2005) 
407 music students 
A questionnaire 
was applied 
Violinists 
have twice as much 
risk of developing 
pain in the neck, 
right shoulder and 
left forearm, when 
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compared with 
pianists. Violists and 
violinists have a 
higher incidence of 
pain in the neck, 
shoulder, elbow and 
forearm than 
pianists. 
Abre
u-Ramos A, 
Micheo W 
(2007) 
75 musicians from the 
Puerto Rico Symphony 
Orchestra 
Questionnaire 
and 
neuromusculoskeletal 
evaluation 
81.3% 
reported 
musculoskeletal 
disorders. Of these, 
83.6% reported 
correlation with 
practicing. Lumbar 
pain was mentioned 
by 75.4%. Violinists 
and violists reported 
pain in the cervix 
and left shoulder. 
 
Discussion  
   
Figure 1 Graphic presentation of a human body and the common points where 
problems occur in sitting position. The same points are presented on a real example observed 
in the Macedonian philharmonic. 
 
IX МЕЖДУНАРОДНА НАУЧНА КОНФЕРЕНЦИЯ по АРХИТЕКТУРА И СТРОИТЕЛСТВО ArCivE ‘2019 31 Май – 2 Юни 
2019 г., Варна, България IXth INTERNATIONAL SCIENTIFIC CONFERENCE оn ARCHITECTURE AND CIVIL ENGINEERING 
ArCivE ’2019 31 May – 2 June 2019, Varna, Bulgaria 
 
Even though the presented studies are conducted from a medical point of view, the 
results are valuable for us and for the research purposes of this paper. Through the conducted 
analysis we conclude that the most common problems that occur while sitting on the chairs 
and holding a sitting posture are problematic positioning of the feet, the rotation of the pelvic 
part, right rotation of the pelvic part, the head is bent and turned to the left, and the shoulders 
and elbows are in constant elevation (Medoff, 1999).    
Issues of individual and gender-related anatomical variability, the use of improper 
chairs, the execution of extra-musical activities that produce muscle tension, the quality of 
the instruments used and the conditions of the room, with low lighting and temperature, are 
also important factors (Ostwald, 1994).  
Hagberg (Hagberg, 2005) argues in his study conducted on 407 music students, based 
on a questionnaire among pianists and violinists, that violinists have twice as much risk of 
developing pain in the neck, right shoulder and left forearm; violists and violinists have a 
higher incidence of pain in the neck, shoulder, elbow and forearm than pianists. In order to 
locate the critical points where pain occurs while playing a string instrument, we have to 
acquire these kinds of information related to the performance of the body and the parts that 
are most used.  
Figure 1 shows graphic representation of the human body and the critical points where 
problems occur. The yellow points are showing the problematic positioning of the feet in 
sitting position, the rotation of the pelvic part while the shoulders are in constant elevation.   
The chairs analyzed in most of the cases as in our study, lack adjustment devices, 
except the rotating chairs for cello, so in this case the body has to adapt to the postural 
requirements involved in playing the violin (Petrus, 2005).  
 
Conclusions 
Musicians who play the instrument in a standing position can use the whole body, 
musicians in a sitting position cannot use their legs and knees to compensate for the 
asymmetrical moves the body takes in playing. A good chair should be reimbursed to 
maintain the most favorable position of the body where the bulk of the weight is prevalent in 
the ischemic tuberculosis or bone for sitting. Several metrological approaches have been 
conducted in this field in order to find out the negative effects that professional musicians 
have and occur in the musculoskeletal system. 
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The function and design of the chairs for the benefit of musicians is to provide 
comfort in sitting with professional musicians. Providing comfort and avoiding defects in the 
upper body position when playing the instrument, causing non-germanic static back pressure 
and non-ergonomic movements. 
The research and explanation of the basic concepts related to the problem of sitting 
position in the symphony orchestra and product design suggestions give a precise 
representation of the considered and used solutions in relation to the different types of seating 
positions and the terminology relevant to the design for which it is intended i.e. for the type 
on the job position. 
The choice of material is one of the most important factors in the design of chairs for 
specific seating positions, that is, musicians, because the concept of furniture creation 
supported by the appropriate material corresponding to the functional purpose makes the 
perfectionism and comfort of the work posture. When placing material that is not appropriate 
to the form, the idea of the design loses its meaning. 
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